Over most of the last century, successive cohorts of children had rising enrollment rates and increasing educational attainment. This trend stopped abruptly with cohorts that entered high school in the late 1960s. Young men's high school completion rates drifted down over the 1970s, while their college entrance rates plummeted. Young women's high school graduation and college entry rates were stagnant. As a consequence, men and women born in the 1960s had about the same high school graduation rates, and lower four-year college graduation rates, than men and women born a decade earlier. Even by the late 1990s, college entry rates of young men were no higher than they were thirty years earlier. This lack of intergenerational progress stands in marked contrast to earlier trends and poses a major puzzle: What went wrong in the 1970s?
In this paper, we use a variety of data sources to document trends in school enrollment and completed schooling attainment and to attempt to understand the underlying sources of these trends. In particular, drawing on the human-capital-investment model (Becker 1967; Mincer 1974) , we focus on the role of various demand-side factors affecting the decision of when to leave school. These include changes in the expected economic return to an additional year of education, the level of real interest rates, tuition costs, and cyclic labor market conditions. We also highlight the role of a specific supply-side variable-the relative size of the cohort currently in school-that may be particularly relevant for understanding education outcomes of the baby-boom generation.
A major difficulty confronting any analysis of long-run trends in education outcomes is the absence of micro-level data sets that include information on family-background factors, geographic location, and schooling outcomes for a broad range of cohorts. Conventional micro data sets such as the Current Population Survey and the decennial censuses lack any family-background data. On the other hand, specialized education data sets such as High School and Beyond cover only a narrow range of cohorts. To sidestep this problem, we pursue a multilevel estimation strategy. We begin by using individual micro data from the General Social Survey to examine the contribution of changing family-background factors to intercohort trends in high school and college graduation. Next, we turn to an analysis of average enrollment and completed-schooling outcomes for individuals in specific cohorts and states. Here, we focus on the effects of three local-level variables: state unemployment rates, tuition levels at state colleges and universities, and the relative size of the high school cohort in the state. Finally, we use time-series models to analyze the role of purely aggregate explanatory variables, including the real interest rate and the rate of return to education for young workers.
We also use data from the National Longitudinal Survey of Youth to show that dropping out of school is, by and large, a once-for-all decision since only a small fraction of dropouts eventually return to school. This interpretation of the data is confirmed by later results that variables such as the unemployment rate have quantitatively similar effects on enrollment and completed education. These results suggest that enrollment and completed education can be used as comparable measures of trends in educational achievement.
Although family-background factors are important determinants of individual schooling outcomes, we conclude that they cannot explain the slowdown in enrollment or educational attainment for post-1950 cohorts. Likewise, tuition costs and local unemployment rates do not move in the right direction to explain longer-run trends in enrollment. Cohort size is a more promising explanation for the slowdown in education among post-1950 birth cohorts, although our preferred estimates imply only a modest aggregate effect associated with the baby boom's passage through the education system. Changes in the return to education for young workers are highly correlated with the enrollment rates of college-age youths, and this variable, coupled with cohort size and trend factors, can explain the changes in male and female college-age enrollment rates over the period 1968-96 fairly well. For women, our results imply that the slow growth in enrollment in the 1970s was largely a temporary phenomenon, driven by low returns to education and the size of the baby-boom cohort. For men, however, the decline and slow rebound in enrollment seem to reflect a combination of adverse temporary factors (a large cohort and low returns to education) coupled with a virtual collapse in the long-run trend in educational attainment.
Trends in Dropout Behavior and Educational Attainment
This section provides a descriptive overview of basic trends in enrollment, dropout behavior, and completed education in the United States over the past several decades. We begin by examining data on enrollment and dropout rates derived from the School Enrollment Supplements of the 1968-96 Current Population Surveys (CPS). A key limitation of this analysis is the absence of CPS micro data prior to 1968. To provide a longer time-series context, we turn to cohort-level data on high school and college completion rates. Patterns of enrollment and completed education among children in the National Longitudinal Survey of Youth (NLSY) confirm that there is a relatively tight link between teenage enrollment and completed education later in life. In the light of this, we use information on completed education for adults in the 1960-90 decennial censuses and recent Current Population Surveys to measure intercohort trends in educational attainment for cohorts born from 1920 to 1970. These longer-term trends provide a valuable historical context for evaluating changes in enrollment and completed education among more recent cohorts. 9.1.1 Time-Series Patterns in Enrollment Figure 9 .1 graphs enrollment rates of young men and women by age over the period 1968-96. The underlying data are drawn from the October CPS and pertain to school enrollment (full-time and part-time) as of mid-October. An examination of the figures suggests that enrollment rates of sixteen-year-old men and women have been quite stable over the period 1968-96 while seventeen-year-olds experienced a slight dip in enrollment in the late 1960s, followed by modest rises in the late 1980s and the 1990s. 1 More remarkable are the patterns for college-age youths-particularly men. The enrollment rates of eighteen-to twenty-one-year-old men declined from the late 1960s to the mid-1970s, stabilized over the late 1970s, and then rose in the 1980s and 1990s. Despite recent gains, the fraction of eighteen-to twenty-one-year-old men in school today is not much higher than it was in the late 1960s. Enrollment rates of eighteen-to twenty-oneyear-old women held steady during the 1970s and then began rising. As a consequence, the fraction of eighteen-to twenty-one-year-old women in school is much higher in the late 1990s than it was in the late 1960s, and the enrollment rate of nineteen-year-old women is now above the rate for comparable men.
One potentially important aspect of enrollment behavior among collegeage youths (i.e., those age nineteen and older) is the fraction enrolled in two-year versus four-year colleges (see, e.g., Rouse 1994) . Information on type of college attended by enrolled students has been collected in the CPS since 1976 and shows a slight rise in the relative share of two-year colleges over the past two decades. Specifically, the fraction of nineteen-to twentyone-year-old men who were enrolled in two-year versus four-year colleges rose from 23.9 percent in 1976 to 25.7 percent in 1986 and to 26.5 percent in 1996. Among nineteen-to twenty-one-year-old enrolled women, the fraction in two-year colleges was 22.3 percent in 1976 and rose to 27.9 percent in 1986 before falling back slightly to 27.3 percent in 1996. 2 These figures point to a modest shift in the nature of college enrollment-especially for women-that should be kept in mind in interpreting overall enrollment trends. In particular, a rise in the fraction of enrollment at twoyear colleges implies that traditional college graduation rates (based on four years of college) will not rise as quickly as college-age enrollment. Another factor that has some possible effect on the trends in enrollment shown in figure 9 .1 is the changing racial composition of the population. Over the past thirty years, the fraction of nonwhites in the teenage population (ages sixteen to nineteen) has risen from 13.6 percent in 1968 to 21.2 percent in 1996. To the extent that nonwhites have systematically lower or higher enrollment rates than whites, this change would be expected to cause some trend in average enrollment rates. As it turns out, however, the gap in enrollment rates between nonwhite and white teenagers varies: in 1968, nonwhites had 3.3 percent lower enrollment rates than comparable whites, while, in 1976, nonwhites had 2.8 percent higher enrollment rates than whites. During the later 1980s and the 1990s, the gap was typically negative but small in absolute value. These changing patterns are illustrated in figure 9 .2, which graphs enrollment rates for eighteen-year-olds by race and gender. Black enrollment rates were below those of whites in the late 1960s and early 1970s, then surged between 1973 and 1976, and remained above white rates until the early 1980s, when whites caught up. We are unsure of the reasons for the relative enrollment gains of blacks in the mid-1970s. One hypothesis is that the early wave of affirmative-action programs in higher education led to a rise in black enrollment rates that reversed with the scaling back of these programs in the early 1980s. 3 We have also examined the implications of the rising fraction of Hispanic youths on trends in average enrollment rates. CPS data on Hispanic ethnicity are available from 1973 on and show a steady rise in the proportion of Hispanic teenagers from 5.2 percent in 1973 to 13.0 percent in 1996. On average, Hispanics have lower enrollment rates than do non-Hispanics-about 6 percentage points lower at age sixteen and 10-12 percentage points lower at ages seventeen, eighteen, and nineteen. Thus, the 2. The gain in share for women from 1976 to 1996 is statistically significant (gain of 5.0 percentage points, standard error of 1.9 percent), while the gain for men is not (gain of 2.6 percentage points, standard error of 2.0 percent).
3. See the discussion in Bowen and Bok (1998, 7-10) .
rising fraction of Hispanic youths has contributed to a modest downward trend in average enrollment rates. Among seventeen-to nineteen-year-olds, for example, the rise in the proportion of Hispanics has probably led to a 1 percentage point drop in average enrollment rates for all youths over the period 1973-96. The lower enrollment rate of Hispanic youths can be attributed to several factors. Perhaps most important, many young Hispanics are immigrants from Mexico and Central America, and many others are "secondgeneration" children of poorly educated immigrants. Data from the 1995 October CPS suggest that 30 percent of Hispanic teenagers are immigrants and that another 26 percent are native born with an immigrant mother. The enrollment rate of Hispanic immigrant teenagers in 1995 was relatively low (57 percent on average, compared to 73 percent for Hispanic natives and 79 percent for non-Hispanics) and even lower among the roughly half who have arrived in the United States within the last five years (47 percent). Interestingly, however, the enrollment rate among secondgeneration Hispanic teenagers is higher than that for Hispanic teenagers whose mothers were born in the United States (76 vs. 70 percent). 4 A final factor that may complicate the interpretation of age-specific enrollment rates is a change in the grade distribution of enrolled students. Many students presumably stay in school until they reach a target grade (rather than a target age). Thus, a shift in the grade distribution of students can lead to a change in enrollment propensities at each age without necessarily signaling a change in the desired level of completed schooling. One important source of such shifts is a change in the fraction of students who have been held back a year (or who started school late). In fact, there is evidence of a modest decline in the average grade attended by a given age group over the past thirty years that may account for some rise in agespecific enrollment rates. 5 An alternative to studying the enrollment rate for a given age group is to examine the rate at which students move to higher levels of the education system. Figure 9 .3 shows data from 1968 to 1996 for three such transition rates: the probability that a student who was enrolled in the eleventh 5. A regression of current grade on race and gender dummies (interacted) and year dummies using data on enrolled students in the 1968-96 CPS files shows a fall of about 0.1 in the mean grade attended over the past thirty years. The drop is similar for students aged seventeen, eighteen, and nineteen. A look at the distribution of grades attended by a given group leads to the same conclusion. In 1968, e.g., 20 percent of enrolled seventeen-year-old men were in the eleventh grade, 63 percent were in the twelfth grade, and the remainder were in other grades. By 1996, the fraction in the eleventh grade had risen to 30 percent, while the fraction in the twelfth grade had fallen to 58 percent. grade last October is enrolled in the twelfth grade this October (i.e., the probability of finishing the eleventh grade and entering the twelfth with no interruption); the probability that a student who was enrolled in the twelfth grade last October has obtained a high school diploma by this October (i.e., the probability of high school graduation, conditional on attending the eleventh grade last year); and the probability that a student who was enrolled in the twelfth grade last October is enrolled in college this October (i.e., the college entry rate for those who were high school seniors). 6 As might be expected from the trends in enrollment rates for sixteenand seventeen-year-olds shown in figure 9.1 above, the retention rates from the eleventh grade to the twelfth for both men and women are very stable over the period 1968-96, averaging about 95 percent. Rates of high school completion (conditional on having been enrolled in the eleventh grade) are also fairly stable, at around 92-94 percent, although in the last few years the rates seem to have slipped. For both men and women, the college entry rate (for those who were in the twelfth grade last year) follows a pattern similar to that of the enrollment rate of eighteen-year-olds. This is not too surprising since eighteen-year-olds typically either are just finishing their last year of high school or have recently graduated from high school. Given the stability of the transition rate from the eleventh grade to the twelfth, most of the variation in the enrollment rate of eighteen-year-olds arises from changes in the college entry rate. Interestingly, the college matriculation rate of young men is no higher in the late 1990s than it was in 1968, while the rate for young women has risen about 18 percentage points over the past thirty years.
Intercohort Trends in Completed Education

Preliminary Issues
On the basis of the data presented in figures 9.1-9.3, it is difficult to assess the significance of the decline in male enrollment during the 1970s or of the recent gains for women. Depending on how enrollment rates were moving prior to 1968, these changes may represent a sharp departure from historical patterns or a continuation of preexisting trends. Unfortunately, pre-1968 CPS micro data are not available. 7 To provide a historical context for the post-1968 trends in enrollment behavior, we decided to use the decennial censuses and the Current Population Surveys to construct data on completed education by birth cohort. The key assumption underlying this exercise is that changes in youth enrollment rates will be reflected in differences in completed education rates for the same birth cohorts. Under this assumption, a comparison of the completed education of men born in 1945 with that of those born in 1955 will allow us to infer the trend in male enrollment rates between 1963 and 1973. Of course, one might argue that completed education is the main outcome of the education process: thus, intercohort comparisons of educational attainment are interesting in their own right as well as for any insight that they provide on school enrollment behavior.
As a check on the assumption that completed educational attainment is highly correlated with enrollment behavior during ages sixteen to twentyfour, we analyzed a sample of men and women in the NLSY who can be followed from their teenage years to their early thirties. Specifically, we selected individuals aged fourteen to sixteen in the first (1979) NLSY interview who missed no more than two interviews between 1980 and 1990. We used retrospective enrollment data collected in each wave of the survey to construct a series of fall-enrollment indicators. 8 Table 9 .1 summarizes the enrollment histories of this sample, focusing on the question of how often people who drop out of school as teenagers ever return to continue their schooling. 9 For example, the first row of the table pertains to the 20 percent of the NLSY sample who were out of school in the fall after their sixteenth birthday. Of these, 75 percent never enrolled again in the fall term over the next ten years. (A very small number were enrolled in the spring or for fewer than three months in some later fall.) Among the onequarter who subsequently reenrolled, 56.3 percent were enrolled in only one term. Thus, a majority of those who ever returned to school obtained at most one additional year of formal schooling. Looking down the rows of the table, the fraction of those who drop out and never return at different ages is fairly stable, at around 75 percent (for all but those who first drop out in the fall of their twentieth year), and the relative fraction of reenrollees who attend for only a year or less is also fairly stable. Although some dropouts eventually return to school, the majority do not, and only a very few get much additional schooling.
Nevertheless, the measured educational attainment of early dropouts is somewhat higher than their formal schooling would suggest because of the acquisition of high school equivalency degrees (i.e., GEDs, or general 8. After much experimentation, we settled on a fairly tight definition of fall enrollment: we coded an individual as enrolled if he or she reported being enrolled in school for at least three months between August and December. 9. These tabulations are unweighted and overrepresent the experiences of relatively disadvantaged youths. equivalency diplomas). 10 As shown in the fifth column of table 9.1, about one-third of those who were not in school in the fall after their sixteenth birthday obtained a GED over the next ten years, and a significant fraction of later dropouts also obtain GED certificates. Evidence in Cameron and Heckman (1993, fig. 1 ) suggests that the incidence of GED certification rose rapidly in the 1960s and 1970s: thus, GED acquisition rates for dropouts in earlier cohorts may be only 10-20 percent as high as the rates for the NLSY sample are. To the extent that a GED certificate is not equivalent to a regular high school diploma 11 and GED holders are coded as regular high school graduates, the rising incidence of GED certification poses a problem for intercohort comparisons of completed education. A full consideration of this problem is beyond the scope of our analysis here. It should be kept in mind, however, in interpreting trends in high school graduation rates of more recent cohorts. Note: Sample contains 3,745 men and women in the NLSY who were 14-16 in 1979 and missed no more than 2 subsequent interviews. Individuals are classified as enrolled in the fall if they were enrolled 3 or more months from August to December. Tabulations are unweighted. Individuals are followed only until age 26: thus, reenrollment rates do not account for any schooling after age 26. Measured years of education in 1996 counts GED as high school.
Educational Attainment by Cohort
We use data from the 1960-90 decennial censuses and the 1996-99 March CPS to estimate measures of completed education by year of birth for native men and women born from 1920 to 1965. We begin by assuming that the educational attainment of an individual (indexed by i) who was born in year c and observed at age j in year t (t ϭ j ϩ c) follows a simple model of the form:
where E icj is the measure of education (e.g., years of completed schooling), a c represents a birth-cohort effect, f ( j) is a fixed age profile (normalized so that f [ j] ϭ 0 at some standard age), d t is a year effect associated with any specific features of the measurement system used in year t, and e icj represents a combination of sampling error and any specification error. The age profile is included to capture the fact that educational attainment tends to rise with age. 12 Thus, unless all cohorts are observed at exactly the same age, it is necessary to adjust the data for differences in age at observation. We fit this equation to data on individuals who were ages twenty-four to sixty-five (and born between 1920 and 1965) in the public-use samples of the 1960-90 censuses and the pooled 1996-99 March CPS. 13 We included a quartic polynomial in age (normalized to equal 0 at age forty), year dummies for observations from the 1990 census and the 1996-99 CPS (to reflect differences in the education questions in these surveys relative to the earlier censuses), and a full set of year-of-birth dummies. We used two key measures of educational attainment: an indicator for having completed high school and an indicator for having a college degree. The cohort effects associated with these outcomes are plotted in figure 9 .4. 14 The intercohort trends in these two measures of completed education are quite consistent with the enrollment trends reported in figure 9.1 above. For example, the stability of the enrollment rates of sixteen-and seventeenyear-old men and women after 1968 suggests that high school graduation rates have been relatively stable for cohorts born after 1950: this is confirmed by the patterns shown in figure 9 .4A. On the other hand, the decline 12. For example, in 1970, the average years of education reported by native men who were born in 1940 is 12.26. In 1980, the average for the same cohort of men is 12.85 years. Comparable means for the 1940 cohort of women are 11.91 average years of schooling in 1970 and 12.37 in 1980 . 13. Our 1960 and 1970 samples include 1 percent of the population, our 1980 and 1990 samples include 5 percent of the population, and our pooled CPS sample includes (approximately) 0.14 percent of the population. Our models are weighted to reflect the varying sampling probabilities.
14. We estimated the cohort effects relative to a reference group of people born in 1950. For purposes of the graphs, we then estimated the average outcomes of the reference group in 1990 (when they were age forty) and added these to the relative cohort effects. in enrollment rates of men aged eighteen to twenty-one from 1968 to 1975 suggests that men born in 1957 (who were eighteen in 1975) were less likely to complete a college degree than were men born in 1950 (who were eighteen in 1968). The data presented in figure 9.4B confirm that there is indeed a sizable drop in the fraction of men with a college degree between the cohort born in 1950 and that born in 1957.
The most interesting feature of figure 9 .4 is the relative stagnation in educational attainment for post-1950 cohorts. This lack of progress is especially remarkable in the light of the steady intercohort trend in high school and college graduation rates for earlier cohorts. Even among women, there is almost no indication of a rise in college completion rates for cohorts born after 1945. At first glance, the relative stability of the college graduation rate for women may seem inconsistent with the rising college entry rates for women shown in figure 9.2B above and with the rising enrollment rates of eighteen-to twenty-one-year-old women shown in figure 9.1B above. We believe that the discrepancy can be attributed to two factors. First, the fraction of women with some college (i.e., thirteen to fifteen years of completed education) shows some growth after the 1950 cohort. 15 Second, much of the rise in female enrollment rates observed in figure 9 .1B occurs after 1985 and presumably will be reflected in the completed education levels of cohorts born after 1965. Another feature of the college graduation rates shown in figure 9 .4B is the divergence in trends between men and women for cohorts born from 1945 to 1950. Men in this cohort graduated at slightly higher rates than would be predicted on the basis of earlier trends, while women's graduation rates followed the existing trend rather closely. The relative gain for men was quickly reversed with the 1950-55 cohort, as men's graduation rates fell and women's continued to rise. 16 One explanation for the divergence is draft-avoidance behavior associated with the Vietnam War. Throughout most of the war, college deferments were available that allowed enrolled students to delay the final determination of their draft status and potentially avoid compulsory military service. 17 The relative rise in men's college graduation rates for the 1945-50 cohort-who were at high risk of induction but eligible for education deferments-is consistent with the view that draft-avoidance behavior raised college enrollment and graduation rates.
To summarize, the available evidence suggests the following conclusions regarding trends in enrollment and completed education: (1) High school completion rates rose steadily for cohorts born from 1920 to 1950 (at a rate of about 12-14 percentage points per decade) but were relatively stable for 1950-65 cohorts, at about 90 percent.
(2) Enrollment rates of sixteen-to seventeen-year-old men and women have risen slightly over the past thirty years, while the fraction of eleventh graders who complete high school by the next fall has been roughly constant. Over the period 1970-96, the rising fraction of Hispanics has lowered the average enrollment rate of sixteen-to seventeen-year-olds by 0.5-1.0 percentage points. (3) In the NLSY sample, only a quarter of school-leavers ever return to formal schooling, 15. Relative to the 1950 birth cohort (49 percent of whom had some college by age forty), those born in 1960 have a 1.7 percentage point higher rate of completing some college, and those born in 1965 have a 4.5 percentage point higher rate of completing some college. Among men, however, rates of completing some college fell from 57 percent for the 1950 cohort to 50 percent for the 1960 cohort and 53 percent for the 1965 cohort.
16. Notice that the relative decline in male college graduation rates from the 1945 to the 1955 cohorts is consistent with the relative decline in enrollment rates of college-age men from 1968 to 1974 observed in fig. 9 .1 above.
17. The draft was operated by local draft boards, which had considerable discretion in the use of deferrals. Deferrals were also available for certain occupations and for those with dependent family members. and those who do return typically do so for a year or less. However, many early dropouts (up to one-third of those who drop out before age seventeen) eventually obtain a GED. The presence of GEDs leads to some overestimation of the educational attainment of recent cohorts. (4) College graduation rates of men and women trended steadily upward for cohorts born from 1920 to 1945 (at a rate of 6-7 percentage points per decade). The male college graduation rate declined by about 5 percentage points for cohorts born from 1945 to 1955 and has risen slightly for later cohorts. The female college graduation rate was relatively stable for cohorts born from 1950 to 1965. (5) The college entrance rate of male high school seniors fell from 1968 to 1980, then rose in the 1980s back to its earlier level. The rate has been relatively stable over the 1990s, at about 62-65 percent. The college entry of female high school seniors was roughly constant from 1968 to 1980 but has subsequently risen to a level as high as or slightly higher than the male rate. (6) The fraction of nineteen-to twenty-oneyear-old men in two-year versus four-year colleges has been relatively stable since 1976, at about 25 percent. The corresponding fraction for women has risen from 22 to 27 percent.
A Theoretical Framework
In this section, we present a simple version of the human-capitalinvestment model and summarize some of its key implications for the determination of individual schooling outcomes (for more in-depth surveys, see Rosen [1977] and Willis [1986] ). Our main focus is on the insights that the model provides for explaining the time-series and intercohort trends documented in the previous section.
Assume that individuals have an infinite planning horizon that begins at the minimum school-leaving age (t ϭ 0) and that each individual chooses a level of schooling to maximize the discounted present value of lifetime earnings, net of education costs. Education is measured in years of school attended: an individual with S years of postcompulsory schooling has real earnings of y(S, t) in period t (t Ն S Ն 0). A student who is attending school at age t with S years of education can earn p(S, t) in part-time earnings and must pay tuition costs of T(S). If people can make only a single, once-for-all decision on when to leave school, the appropriate objective function is
where r is an individual-specific discount rate. The acquisition of an additional unit of schooling leads to a marginal cost of (2a)
(measured in period S dollars), which includes two components: a net opportunity cost y(S, S) Ϫ p(S, S) and an out-of-pocket cost T(S). On the other hand, a delay in school-leaving leads to a marginal benefit (measured in period S dollars) of
where dy(S, t)/dS is the derivative of the earnings function with respect to schooling. If log earnings are additively separable in education and years of postschooling experience (as assumed by Mincer 1974) y(S, t) can be written as y(S, t) ϭ g(S) h(t Ϫ S), the marginal benefit of an added unit of schooling is
where H(r) is a decreasing function of the interest rate. Assuming that the marginal cost of additional schooling rises faster than the marginal benefit, the criterion function V(S) is concave, and the individual's schooling choice is determined by the condition MC(S) ϭ MB(S). 18 This gives an optimal schooling choice that depends on the discount rate, tuition costs, the relative level of earnings for part-time-enrolled students versus recent school-leavers, and the characteristics of the life-cycle earnings function. As a basis case, assume that earnings are independent of age or experience, with log ( , )
, .
This specification assumes that the "marginal return to schooling" (i.e., the derivative of log earnings with respect to an additional year of schooling) is linear in years of completed schooling, with a strictly declining marginal return when k Ͼ 0. Under these assumptions, MB(S) ϭ 1/r ϫ (b Ϫ kS)y(S, S), and the optimal schooling choice satisfies the condition
is the ratio of part-time student earnings to full-time earnings for a person with S years of completed education. If
For the case of an additively separable log earnings function, MB(S) is decreasing in S if g(S) is concave. If V(S) is concave, people who leave school will never want to return, so the assumption of a once-for-all dropout decision can be relaxed. students earn nothing while in school and tuition is free, then this equation leads to the familiar rule that an optimal level of schooling equates the marginal return on the last unit of schooling (the left-hand side of [3]) with the discount rate (e.g., Willis 1986 ). In such a "stripped-down" model, S ϭ (b Ϫ r)/k, and variation in schooling outcomes arises from two sources: differences in the return to education and differences in discount rates. People with higher returns to education (i.e., a higher individual value of b) will leave school at a later age. Likewise, cohorts that anticipate relatively high returns to education (i.e., a higher average value of b) are likely to choose to extend their schooling relative to cohorts that perceive relatively low returns to education. On the other hand, people who have more restricted access to credit markets (i.e., a higher individual value of r) or who are in their teenage years during a period of high real interest rates (i.e., a higher average value of r for the cohort) are likely to choose lower levels of schooling.
More generally, the optimal schooling choice also depends on part-time/ full-time relative earnings and differences in tuition costs. Assuming that k Ͼ 0, a rise in part-time earnings for students, holding constant the earnings of school-leavers, will lead to higher levels of optimal schooling, while a rise in tuition will lead to a lower level of schooling.
The model presented so far builds in an assumption that people are indifferent between attending school and working. In this case, individuals with access to a perfect capital market can maximize lifetime utility by maximizing the discounted present value of earnings net of schooling costs. More generally, however, school attendance may require more or less effort than full-time work. Let c(t) denote the level of consumption in period t (measured in real period-t dollars), and assume that an individual receives utility u[c(t)] if he or she is out of school and working in period t (where u[и] is some increasing concave function) and utility u[c(t)] Ϫ (t) if he or she is attending school in period t. The function (t) measures the relative disutility of school versus work for the tth year of schooling and may be positive or negative. Finally, assume that individuals choose schooling and consumption to maximize
where is a subjective discount rate, subject to the constraint that the discounted present value of consumption (discounted at the interest rate r) is equal to the discounted present value of earnings minus discounted tuition costs. Under these assumptions, it is readily shown that the marginal cost of the Sth year of schooling includes the terms in equation (2a) plus an added component:
where is the marginal utility of wealth in the planning period. 19 This extra term is simply the dollar equivalent of the relative disutility of schooling in period S. As in the simpler case where (t) ϭ 0, if the marginal costs of schooling are rising faster than the marginal benefits, an optimal schooling choice will equate the marginal cost of the last unit of schooling with the marginal benefit. 20 Consideration of the relative disutility of schooling suggests an important route by which individual-specific factors-particularly familybackground variables-may influence schooling outcomes. Children of better-educated parents may be able to succeed more easily at higher levels of schooling or may have stronger preferences for attending school versus working. Either way, such children will have a lower marginal cost of schooling and would be expected to acquire more schooling.
A long-standing idea in the education literature is that students tend to stay in school longer in a temporarily depressed labor market (see, e.g., Gustman and Steinmeier 1981; and Light 1995) . Returning to the simplified model represented by equations (1)-(3), assume that "normal" earnings y(S, t) are temporarily depressed by a fraction ␦ and that this condition is expected to persist for ⌬ periods into the future, where ␦⌬ is small. 21 During the recession, the optimal schooling choice for a student will (approximately) satisfy the equation
leading to a higher level of schooling than under normal conditions (␦ ϭ 0). Of course, a temporary drop in earnings will raise the optimal schoolleaving age only for students who would otherwise have dropped out during the recession. At first glance, the case of a temporary labor market boom appears to be symmetrical: a boom causes a rise in the opportunity cost of schooling that may lead some students to drop out earlier than they would in a stationary environment. The effect of a temporary boom is more complicated, however, because the second-order condition for an optimal schooling choice may fail if earnings of young workers are expected to fall in the near future. Under the assumption that individuals make a once-for-all school-leaving decision, dropping out today closes off the option of future schooling. A simple comparison of the current marginal costs and benefits of schooling is sufficient only to characterize the optimal schooling choice 19. As in eq. (2a), this is measured in period-S dollars. 20. The derivative of lifetime utility with respect to schooling is e ϪrS {MB(S) Ϫ MC(S)}, where MB(S) is the same as in eq. (2b) and MC(S) is the same as in eq. (2a), with the addition of the disutility-of-effort term.
21. Specifically, the earnings of an individual who is still in school at age t ϭ S are y(S, t)(1 Ϫ ␦) for t in the interval from t ϭ S to t ϭ S ϩ ⌬ and will return to the normal level y(S, t) for t Ͼ S ϩ ⌬.
when marginal costs are expected to rise faster than marginal benefits, in which case the option value of staying in school is zero whenever the current marginal cost exceeds the current marginal benefit. If marginal costs are expected to fall soon, it may be worthwhile to remain in school even if the current marginal cost is high. This line of reasoning suggests that the effect of a temporary boom will be to accelerate the school-leaving rates of those who were close to completing their optimal schooling, with little or no effect on those who would otherwise have completed substantially more education.
So far we have been assuming that individuals make a once-for-all school-leaving decision. As noted in the discussion of table 9.1 above, this seems like a valid assumption for most youths, although a significant minority of dropouts eventually return to formal schooling. The preceding model can be extended to allow for the possibility of interrupted schooling. Analytically, such a model is equivalent to a dynamic investment model with irreversible investment (see, e.g., Dixit and Pindyck 1994) . A general property of these models is that current school-enrollment decisions will be more sensitive to variation in the current marginal cost of schooling than they are in models with a once-for-all schooling decision because dropping out does not foreclose the option of returning to school when marginal costs are lower. In particular, a short-term boom is likely to lead more students to drop out of school when reenrollment is feasible than when it is not. The extent of such "intertemporal substitution" in the timing of schooling is presumably limited by various institutional hurdles and by the start-up costs associated with returning to school when the boom is over. 22 It is an open question whether children who drop out of school and return later have chosen to interrupt their schooling to take advantage of short-term fluctuations in the opportunity cost of schooling or whether their behavior reflects other factors outside the realm of the simple model that we have presented. For example, in a more realistic model with credit constraints, liquidity-constrained youths may drop out of school for a few years and return when they have better access to credit or less pressing income needs. Another explanation for reenrollment is that individuals have changing preferences-particularly with respect to the relative value of current versus future income. It is sometimes argued that youthful decision makers tend to undervalue the future: in the schooling context, this may lead some children to leave school "too early." If time preferences change between adolescence and adulthood, some people who dropped out early may ultimately decide to return to school. Finally, reenrollment behavior may be attributable to mistakes or unexpected changes in the economy. For example, a teenager deciding on an optimal level of school-ing in the late 1970s may have (mistakenly) assumed that the earnings differentials across education groups at that time would persist into the future. Within a few years, the payoffs to education were much higher, and some dropouts may have returned to school to take advantage of the new information.
Decomposing Trends in Enrollment and Completed Schooling
Framework
The human-capital-investment model suggests that desired schooling attainment depends on a number of factors, including the expected return to an additional year of education, the discount rate, tuition costs, the relative level of part-time earnings for students in school, the disutility of school versus work, and cyclic fluctuations that differentially affect earnings opportunities today versus expected earnings in the future. Some of these factors are common to all individuals in a given cohort (such as the general level of returns to education), some are shared by all members of a cohort who grew up in the same geographic area (such as the strength of the local labor market or the cost of attending a nearby public college), and some are purely idiosyncratic (such as tastes or aptitude for schooling). In order to evaluate the potential contribution of these factors to the time-series trends in enrollment and completed education, we posit a simple behavioral equation that relates the optimal schooling choice S ijc for the ith individual born in cohort c and raised in geographic region j to a vector of observable factors X ijc , a set of cohort effects (␣ c ), a set of permanent location effects (␥ j ), and a random component:
This can be interpreted as a linear approximation to the solution for an optimal schooling choice as determined by an equation such as (3) or (3Ј). Subdivide X ijc ϭ {F ijc , Z jc , m c }, where F ijc includes individual-level variables such as parents' education and other family-background characteristics, Z jc includes cohort-and location-specific variables, such as tuition rates and the local unemployment rate, and m c includes variables that are common to everyone in a cohort, such as the interest rate or the expected return to education. Assuming that (4) is correct, the average level of schooling for individuals in cohort c from region j satisfies the equality
where F jc is the mean level of the individual characteristics for the group. Similarly, the average level of schooling for all individuals in the cohort satisfies the equality
where F c and Z c represent the mean values of the family-background and regional variables for all those in cohort c. Equation (5b) implies that the growth in average educational attainment between any two cohorts (e.g., 1 and 2) can be decomposed as
If estimates of the coefficient vector (␤ F , ␤ Z , ␤ m ) and of the cohort-specific means (F c , Z c , m c ) are available, this equation can be used to compare the actual intercohort change in completed education with the change predicted by trends in individual and family-background characteristics, local conditions, and the aggregate variables m c . A similar approach can be used to decompose trends in enrollment or dropout rates. For example, assuming that desired schooling is determined by equation (4), the probability of being enrolled in the kth year of education is P(S ijc Ͼ k), which can be approximated by a logistic regression model that includes X ijc as well as region and cohort effects. Trends in average enrollment rates between cohorts can then be decomposed by simulating the change in average enrollment rates if there is no change in the mean characteristics and comparing this with the actual change.
There are two key problems in estimating the components of a decomposition such as (6). The first is that the coefficients associated with the aggregate-level variables (the ␤ c 's) cannot be identified in models such as equation (4) that include unrestricted cohort effects. The causal effects of aggregate variables (such as the interest rate or the average return to schooling) can be identified only through their time-series correlations with cohort-average schooling outcomes. Given the short samples available, this is a relatively weak source of identification. A second and even more serious problem is the absence of micro-level data sets that include information on family-background factors, geographic location, and schooling outcomes for a broad range of cohorts. CPS micro data files are available only starting in 1968 and lack any family-background information for youths who are no longer living with their parents. Similarly, the decennial censuses have no information on such family-background variables as parents' education and only very limited geographic information (place of residence and state of birth). On the other hand, the data sets that are conventionally used to study the micro-level determinants of education, such as the NLSY or High School and Beyond, cover a very narrow range of cohorts.
In the light of these problems, we pursue a mixed estimation strategy in trying to evaluate the determinants of the trends in enrollment and school attainment. We begin by using individual micro data from the General Social Survey (GSS) to examine the contribution of changing family-background factors to intercohort trends in high school and college graduation. Next, we turn to an analysis based on average enrollment and completed schooling outcomes for individuals in specific cohorts and states. We focus on the effects of three local-level variables: state unemployment rates, tuition rates at state colleges and universities, and the relative size of the high school cohort in the state. Finally, we use aggregate time-series data to examine the role of two key aggregate explanatory variables: the rate of return to education and the real interest rate at the time when a cohort is just finishing high school. Taken as a whole, these three levels of analysis provide, we believe, a fairly comprehensive assessment of the empirical content of the human-capital-investment model and its ability to explain the trends in school enrollment and educational attainment documented in section 9.1 above.
The Contribution of Trends in Family Background
There is a substantial literature documenting the powerful effect of family-background variables on individual education outcomes (for overviews, see Card [1999] and Solon [1999] ). Typically, parents' education explains 20-25 percent of the cross-sectional variation in completed education, while such factors as race, ethnicity, family size, and location provide additional explanatory power. 23 Despite the importance of family background in explaining individual education outcomes, changes in family-background variables are not a strong candidate to explain the U-shaped pattern of male enrollment rates observed in figure 9.1A above or the break in the intercohort trend in educational attainment observed for post-1950 cohorts in figure 9 .4 above. The reason is that demographic, familystructure, and family-location variables tend to evolve smoothly over time. Moreover, average parents' education is essentially a lagged value of average individual education. Given the rising education levels of cohorts born from 1920 to 1950, one would expect average parents' education levels to have continued rising relatively smoothly for cohorts born until the mid-1970s. Thus, it is unlikely that a shift in the trend in parents' education can explain the slowdown in the rate of growth of educational attainment for cohorts born after 1950.
A full evaluation of the role of family-background factors requires information on schooling outcomes and family-background characteristics for a broad range of cohorts. One of the few available sources of such data is the GSS, which has surveyed one to two thousand adults annually since 23. For example, in the NLSY sample used in table 9.1 above, a regression of completed education (as of 1996) on race and Hispanic ethnicity dummies, mother's and father's education, number of siblings, presence of a father in the home at age fourteen, region of residence at age fourteen, and an indicator for urban residence at age fourteen has an R 2 coefficient of just over 25 percent. The parents' education variables by themselves explain about 24 percent of the variance in completed education.
1972 and asked a range of family-background questions. We used the pooled GSS sample for 1972-96 to estimate a series of models for completed educational attainment among adults (ages twenty-four to seventy) who were born between 1900 and 1970. Given the relatively small number of individuals in this data set, we defined cohorts using five-year birth intervals. These models are reported in table 9.2 and include a cubic function of age at the time of the survey and unrestricted cohort effects as well as the covariates shown in the table. 24 The effects of the family-background variables in the GSS sample are generally similar to those obtained in other data sets. For example, comparing the models in columns 3 and 6 of table 9.2 to a comparable model for the completed education of men and 24. The cubic in age is included to account for the age profile in educational attainment. The estimated coefficients reported in table 9.2 are very similar to the results from models that exclude the cohort effects. women in the NLSY, we find very similar effects of parents' education in the two data sets: about 0.2 years of education per year of either parent's education.
To evaluate the effects of changing family-background characteristics on intercohort trends in educational attainment, we began by fitting a second series of models (not shown in table 9.2) that include only the cohort dummies and the polynomial in age at the time of the survey. The estimated cohort effects from these models are plotted in figures 9.5 and 9.6 as the "unadjusted" fractions of men and women with a high school diploma or college degree by age thirty. Assuming that the GSS sample of household heads is representative of the adult population, these unadjusted series should track the cohort effects plotted in figure 9.4 above, and, indeed, they show trends that are similar to the estimates based on census and CPS data. In particular, the unadjusted GSS data show relatively stable high school graduation rates for men and women born after 1950 and relatively stable college graduation rates for cohorts of men born between 1950 and 1965. 25 Unlike the census/CPS data, however, the GSS data show continued gains in college graduation rates for women born from 1950 to 1965, relative to the 1945-49 cohort. We are unsure of the reason for the divergence. Given the much larger samples in the census and CPS data sets and the rather large sampling errors for the GSS-based estimates, we believe that the census/CPS estimates should be treated as definitive.
25. The college graduation rates of individuals born in the 1965-69 and 1970-74 cohorts are imprecisely estimated since we observe only a relatively small number of these individuals as adults in later waves of the GSS. In a second step, we used the models presented in table 9.2 above to calculate the predicted fractions of men and women in each cohort with a high school or college degree, under the assumption that the average values of the covariates were held constant for each cohort at the means for the 1945-49 birth cohort. These predicted attainment levels are plotted in figures 9.5 and 9.6 as "adjusted" fractions of each cohort with a high school or college degree and exhibit two interesting features. First, the adjusted graduation rates for the older (pre-1945) cohorts are uniformly above the unadjusted rates but below the rates for the benchmark 1945-49 cohort. This configuration means that some fraction of the intercohort trend in educational attainment for pre-1945 cohorts can be attributed to improving family-background characteristics. Second, the adjusted graduation rates for the post-1950 cohorts are uniformly below the unadjusted rates and below the graduation rates of the benchmark 1945-49 cohort in three of four cases. The implication is that changing family-background characteristics can "explain" larger increases in high school and college graduation rates than actually occurred among the post-1950 cohorts (for three of the four cases).
These findings are summarized in table 9.3. Panel A shows the estimated fractions of high school and college graduates in three cohorts: an early cohort (born 1920-24); the benchmark 1945-49 cohort; and a late cohort (born 1965-69) . Panel B shows the actual intercohort changes in gradua- tion rates and the predicted changes that can be attributed to changing family-background characteristics. Comparing the 1920-24 and the 1945-49 cohorts, the relative magnitudes of the predicted and actual changes suggest that improving family-background characteristics can explain 20-60 percent of the rise in high school and college graduation rates. Comparing the 1965-69 cohort to the 1945-49 cohort, however, the actual changes are smaller than the predicted changes in three of four cases. Only the fraction of women with a college degree rose faster than predicted by changing family-background characteristics, although, as noted, the GSS sample seems to overstate the rise in the college graduation rate of women among post-1950 cohorts. On the basis of the results in this table, we conclude that the rapid growth in educational attainment by men and women born prior to 1950 can be partially explained by improving familybackground characteristics, whereas the post-1950 slowdown is even more of a puzzle once changes in family-background characteristics are taken into account.
The Effect of Local Variables
Having eliminated changes in family background as a possible explanation for the stagnation in enrollment and completed education among post-1950 cohorts, we turn to a second set of explanations, which are based on factors that potentially affect the education choices of individuals from the same cohort and location. The discussion in section 9.2 above suggests two potential variables of this type: the level of tuition at local colleges and universities and cyclic conditions in the local labor market. Average tuition costs (adjusted for inflation) at state colleges and universities declined by about 18 percent over the 1970s, then began to rise fairly rapidly in the 1980s, with a 60 percent average increase between 1980 and 1992. 26 These national trends suggest that, even if college entry rates are highly sensitive to tuition costs, tuition costs cannot explain the stagnation in enrollment rates over the 1970s and the rebound in the 1980s. The overall effect of trends in labor market conditions is similarly unclear. Average unemployment rates trended up in the 1970s, peaked in the early 1980s, and trended down in the 1980s and 1990s (with an interruption during the 1990-92 recession). Other things equal, this pattern might have led to a rising incentive for enrollment in the 1970s and a declining incentive in the 1980s and 1990s. However, the discussion around equation (3Ј) focused on the effect of transitory labor market shocks, and it is unclear whether to interpret longer-run shifts in unemployment rates in this manner.
A third and more promising "local" variable that may have some effect 26. These comparisons are based on a population-weighted average of tuition levels at state colleges and universities. The tuition data were originally assembled by the University of Washington as part of a fee-monitoring project and were generously provided to us by Thomas Kane (for a further description, see Kane 1994 ). on school enrollment and completed education is cohort size. While the standard human-capital-investment model focuses on factors that affect individual or per capita demand for education, a broader view of the education system suggests that shifts in population size may affect the per capita supply of education resources and, ultimately, the amount of education acquired by members of smaller versus larger cohorts. In particular, students in larger cohorts may be "crowded out" of college if the capacity of the education system does not expand as rapidly as the student-age population or if the system only partially adjusts to a temporary bulge in enrollment. 27 At the national level, trends in enrollment are highly negatively correlated with the relative number of college-age youths. This is illustrated in figure 9 .7, which plots relative cohort size (measured by the number of births eighteen years earlier) and the college entry rates of male and female high school seniors over the period from 1968 to 1996. Cohort size increased rapidly from 1968 to 1975 (corresponding to the "baby boom" in births between 1950 and 1957) and then remained relatively stable until 1982, before falling precipitously in the "baby-bust" era (i.e., for cohorts born after 1964). 28 These swings were matched by opposing movements in 27. School quality may also be lower for larger cohorts, leading to a decline in the perceived benefit of school attendance and a decline in enrollment rates. We examined this hypothesis using state-level pupil-teacher ratios for 1946-96 and found a significant positive effect of cohort size on the pupil-teacher ratio.
28. The negative effect of cohort size on school enrollment suggested by the data presented in fig. 9 .7 is the opposite of what one might have predicted by focusing on the role of labor market conditions in the school-enrollment decision. For example, it is widely believed (e.g., Welch 1979 ) that larger cohorts depress the youth labor market (although, for opposing evidence, see Shimer [1999] ), leading to a fall in the opportunity cost of staying in school that could potentially lead to a rise in enrollment. The negative correlation between cohort size the college entry rate, suggesting that cohort size may provide at least a partial explanation for the aggregate trends in enrollment and educational attainment noted in section 9.1 above.
To evaluate the effects of tuition, local labor market conditions, and cohort size on school-enrollment rates, we fit the models summarized in table 9.4 to data on average enrollment rates by state and year for four different age groups. These models take the form (7) P X e jt jt j t jt
where P jt is the average enrollment rate for a specific age group in state j in year t, X jt includes state-and year-specific determinants of enrollment behavior as well as the average characteristics of the school-age population in state s in year t, ␥ j represents a set of fixed state effects, t represents a set of fixed year effects, and e jt represents a combination of sampling error and unobserved factors that also influence enrollment outcomes. 29 The three key independent variables are the unemployment rate of prime-age men (age twenty-five to fifty-four) in the state in year t, the log of the relative number of people born in state s and in the age group relevant for the particular enrollment outcome, and the log of average tuition at public colleges and universities in the state. The unemployment rates are estimated by pooling data for each year from the March and October CPS files. 30 The tuition data pertain to rates for in-state students at the "lower-level" state college and university systems in each state and are available only for 1972-92. 31 The cohort-size variables are constructed from population counts by state and year of birth from the public-use samples of the 1960, 1970, 1980, and 1990 censuses. Specifically, we calculated the number of people born in each year in each state in each census and then fit a model to the pooled set of population counts that expresses and college entry rates suggests that the baby boom had a bigger effect on the education system than it did on the labor market.
29. Note that the inclusion of year effects is equivalent to the inclusion of cohort effects. 30. We pooled the two samples to reduce the effect of sampling errors. On the basis of the correlations of the state-level unemployment estimates from the two months, we estimate that the (weighted) reliability of the average of the unemployment rates is over 0.8. 31. We follow Kane (1994) and Moretti (1999) in using tuition data at the "upper-level" state universities for Alaska, Delaware, Hawaii, and Wyoming. 1960, 1970, 1980, and 1990 censuses (see the text). Tuition is the average amount of tuition and fees for state colleges and universities (see the text the log of the observed count for each state and year of birth in each census as a function of the cohort's age (a cubic in age) and unrestricted cohort ϫ year-of-birth effects. We use the latter as "smoothed" estimates of cohort size for a particular year of birth and state of birth. The models in columns 1 and 2 of table 9.4 pertain to the enrollment rate of fifteen-and sixteen-year-olds. Virtually no one this age has completed high school: thus, nonenrollment for this group is tantamount to having dropped out of high school. The coefficient estimates show a modest positive effect of higher unemployment on enrollment, with a stronger effect in the period 1972-92, for which tuition data are also available, than over the entire sample. Cohort size has no effect on the enrollment behavior of these relatively young teenagers, while tuition levels have a small but significantly negative effect. Since college tuition rates presumably have no direct effect on the cost of attending school for fifteen-and sixteen-yearolds, the finding of a significant tuition effect may seem anomalous. One interpretation of the estimate is that teenagers are more likely to stay in high school when college is expected to be less costly.
The dependent variable in columns 3-4 is the enrollment rate of seventeen-year-olds. The vast majority of children this age are enrolled in the eleventh or the twelfth grade: thus, shifts in the enrollment of seventeen-year-olds reflect shifts in high school completion rates. Overall enrollment is positively affected by unemployment, suggesting that students who are nearly finished high school are more likely to stay in school if unemployment is higher. The effect size is modest, however. A rise in the prime-age male unemployment rate from 0.035 to 0.065 is predicted to raise enrollment of seventeen-year-olds by about 1 percentage point. As for the fifteen-to sixteen-year-olds, the enrollment of seventeen-year-olds is unaffected by state-specific cohort size but is significantly negatively related to tuition levels at local public colleges.
Columns 5-8 present results for eighteen-year-olds. About two-thirds of enrolled eighteen-year-olds are in college, while most of the rest are high school seniors. Unlike the results for younger students, the estimated effects of unemployment on this age group are weak and variable in sign, with some indication of a negative effect on college enrollment rates. A possible explanation for this result is that college attendance rates are negatively affected by rises in the opportunity cost of school and positively affected by rises in parents' income (perhaps because of borrowing constraints). A rise in unemployment causes both variables to fall, with a small net effect on college enrollment. Unlike the models for younger teenagers, the results for eighteen-year-olds show a significant negative effect of cohort size on enrollment. The coefficient estimates imply that a 10 percent larger birth cohort in a state is associated with about a 1 percentage point lower enrollment rate among eighteen-year-olds, holding constant national trends and permanent state effects. The estimated effects of college tuition are negative and significant but, again, relatively modest in size. For example, a twenty-five-log-point increase in tuition is estimated to lower enrollment rates of eighteen-year-olds by about 1 percentage point.
Finally, in columns 9-12, we present results for nineteen-to twenty-oneyear-olds, with separate results by gender. The unemployment effects for this older age group show an interesting pattern, with very small effects for young men but more negative effects for young women. It is possible that this difference arises because young men's earnings are more cyclically sensitive than are young women's, whereas their parents' incomes are equally responsive to local unemployment fluctuations. In this case, poor labor market conditions affect young women mainly through their parents' incomes, while young men are affected both through an opportunity-cost channel and a parents'-income channel, with offsetting effects. Cohort size has somewhat larger effects on nineteen-to twenty-one-year-olds than on eighteen-year-olds, with comparable magnitudes for men and women. Finally, higher tuition exerts a small negative effect on the enrollment rate of nineteen-to twenty-one-year-old men but a substantially larger negative effect on women. We are uncertain of the reasons for the gender differential, although it may be driven in part by differences in choice of college program and/or by differences in the resources of young women relative to young men. 32 As noted in section 9.1 above, the October CPS data can be used to examine dropout or retention rates at specific grade levels as well as enrollment rates at a given age. Table 9 .5 presents a series of models fit to state ϫ year average probabilities of finishing the eleventh grade and starting the twelfth, finishing the twelfth grade, and finishing the twelfth grade and starting college. 33 The sample sizes available for calculating these gradespecific retention probabilities are quite small for some of the smaller states. Thus, the dependent variables in table 9.5 are somewhat "noisier" than the ones in table 9.4 above. On the whole, however, the results are quite consistent with the results in table 9.4: higher unemployment leads to higher probabilities of attending and finishing the last year of high school, while larger cohort size and higher college tuition lead to a reduced probability of attending college.
Our final set of results, presented in table 9.6, pertains to completed education by state of birth and year of birth. In this table, the dependent variable consists of observations on mean educational attainment for individual state ϫ year-of-birth cells in the 1960, 1970, 1980, and 1990 cen-32 . As noted in sec. 9.1 above, women are slightly more likely to attend junior (two-or three-year) colleges than are men. Young women are also less likely to live with their parents (Card and Lemieux 2000) .
33. The probability of finishing the eleventh grade is estimated by the fraction of people in the October CPS who are enrolled in the twelfth grade, conditional on being enrolled in the eleventh grade the previous year. The other retention rates are estimated similarly.
suses. (Observations are included only for groups that are between the ages of twenty-four and sixty-five at the time of the census.) The models have the form 
where S jc is the average years of education among individuals born in state j in cohort c and observed in census year (or the fraction of the state-ofbirth and cohort group with a certain level of education), X jc represents a set of state-and cohort-specific determinants of completed education, h(age c ) represents a polynomial function of the age of cohort c in census year , ␣ c represents an unrestricted cohort effect, ␥ j represents a state effect, d is a dummy for the specific census year (restricted to be the same for all years except 1990, when the census introduced a new education question), and e jc represents a combination of sampling errors and other unobserved factors that influence completed education outcomes. The key covariates of interest are cohort size, the unemployment rate experienced by the cohort ϫ state group at age seventeen, and the level of tuition for the cohort ϫ state group at age eighteen. 34 Not all individuals who were born in a given state actually lived there 34. We use the state average unemployment rate over the calendar year as our measure of unemployment. Note: See notes to table 9.3 above. All models include unrestricted state and year effects and controls for the fraction of nonwhites and females and the average age of the risk group. In cols. 1 and 2, retentions are defined over the set of people who were enrolled in the eleventh grade in the previous October. In cols. 3-6, retentions are defined over the set of people who were enrolled in the twelfth grade in the previous October. .908
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Note: Standard errors are given in parentheses. Dependent variable is average educational attainment for men by state of birth and year of birth, as measured in the 1960, 1970, 1980, and 1990 censuses. State-of-birth/year-of-birth cells are included only for groups aged 24-65 at the time of the census. All models include unrestricted state and year effects as well as a cubic function of the age at which education is observed and a dummy for observations from the 1990 census. Models are fit by weighted OLS, using the average size of the state birth cohorts from 1930 to 1960 as a weight. Unemployment rate is the average state unemployment rate in the calendar year the cohort was age 17. Cohort size is estimated number of people born in the state in the indicated age group, based on data from the 1960, 1970, 1980, and 1990 censuses (see the text). Tuition is the average amount of tuition and fees for state colleges and universities for the state of birth in the year the cohort was age 18 (see the text).
during their teenage years. Thus, relative to a specification in which each individual's education outcome is associated with the specific unemployment rate and tuition level that he or she actually faced, estimates from specification (8) are likely to be attenuated by a factor that varies with the probability that an individual who was born in state j actually lived there during high school and the transition to college. 35 Since 75-85 percent of teenagers live in their state of birth, we suspect that the attenuation factor is on the order of 10-25 percent. For each of the education outcomes, estimates are presented for three samples: a "maximum-possible" sample that includes all cohorts born from 1910 to 1964; a "post-1940" sample that includes only cohorts born from 1940 to 1964; and a sample for which tuition data are also available (individuals born after 1954). Results for men are presented in the upper panel of the table, results for women in the lower panel. As in tables 9.4 and 9.5 above, a larger cohort is associated with lower schooling, whereas a higher unemployment rate at age seventeen leads to higher schooling. Contrary to the findings in tables 9.4 and 9.5, however, there is no evidence of a negative effect of tuition on educational attainment. This may be due to the limited range of cohorts for which we have both completed education and tuition data: the samples in columns 3, 6, 9, and 12 are limited to only eleven birth cohorts.
A comparison of the relative effect of unemployment at age seventeen on enrollment rates and completed education suggests that rises in unemployment have roughly consistent effects on the two. Specifically, the estimates in columns 1-4 of table 9.4 imply that the total number of years of enrollment between the ages of fifteen and seventeen is raised by about 0.005-0.007 per point increase in the prime-age male unemployment rate. 36 By comparison, the estimates in table 9.6 imply that a one-point rise in the overall unemployment rate at age seventeen leads to about a ϩ.008 increase in completed education. Given the sampling errors involved and the potential attenuation biases, we regard these effects as roughly comparable. Interestingly, the results in tables 9.4 and 9.6 both indicate that most of this effect is concentrated on the probability of finishing high school.
These results are consistent with the view that individuals make a oncefor-all school-leaving decision, as suggested by the NLSY results reported in table 9.1 above. If, instead, youths took advantage of a temporary boom by dropping out and returning to school later, the effect of the unemployment rate on enrollment should be larger than its effect on completed education. One possibility is that youths drop out of school thinking that they 35. A similar argument is made by Card and Krueger (1992) in their analysis of the effect of school quality on returns to education. 36. To calculate this effect, we add the coefficient for the probability of enrollment at age seventeen plus two times the coefficient for the probability of enrollment at ages fifteen to sixteen. will eventually return but never do so because of unexpected institutional hurdles or start-up costs associated with returning to school. If this is the case, lower unemployment will have a long-term unintended consequence on completed education because youths drop out "too early" when economic times are good. The evidence suggests that these effects are relatively small, however, given the modest estimated effects of local unemployment rates on enrollment and completed education.
The effects of cohort size on enrollment and completed education are also comparable. The estimates in table 9.4 imply that total years of enrollment between ages eighteen and twenty-one fall by about 0.044 per 0.1 increase in log cohort size, while the estimates in table 9.6 imply a 0.04-0.06 reduction in total years of completed education and a 0.5 percentage point reduction in the probability of completing a college degree.
Taken as a whole, the results shown in tables 9.4-9.6 point to two main findings that are relevant for understanding the long-run trends in enrollment and completed education presented in section 9.1 above. First, cohort size has a modest negative effect on college enrollment and college completion that works in the right direction to explain some of the post-1950 slowdown in the intercohort trend in schooling attainment. To understand the implications of the estimates, consider the comparison between the 1946 and the 1956 birth cohorts. Relative to the 1946 cohort, the 1956 cohort was 27 percent larger. The coefficients in table 9.4 suggest that this rise in cohort size contributed to a 3 percentage point fall in the enrollment rate of nineteen-to twenty-one-year-olds between 1966 and 1976 (about one-fifth of the decline that actually occurred for men), while the estimates in table 9.6 suggest that size effects led to a 1.4 percentage point lower college graduation rate for the 1956 cohort relative to the 1946 cohort (a modest change relative to the trend shifts evident in fig. 9 .4B above). Second, changes in cyclic conditions and tuition levels probably had little or no effect on longer-run trends in enrollment or completed education. This is a reflection both of the very small coefficient estimates associated with these variables and the fact that trends in unemployment and tuition move in the wrong direction to explain a slowdown in enrollment rates in the 1970s relative to earlier trends or a rebound in college enrollment growth in the 1980s.
The Effect of Aggregate Variables
In this section, we evaluate a third set of explanations for long-run trends in enrollment and completed schooling, associated with changes in aggregate-level variables. Specifically, we examine the effects of changes in the average return to education and changes in interest rates. Recall that, in a simple human-capital-investment model, the marginal benefit of additional schooling is just the discounted present value of the incremental gain in earnings. Under the assumption that log earnings are additively separable in years of education and postschooling experience (x), the marginal benefit has the form
where y sx (S, x) denotes earnings as a function of schooling and experience, and H(r) is a decreasing function of the interest rate, with H(r) ϭ 1/r in the simplified case of a flat experience profile. 37 Since a rise in MB(S) will lead to higher schooling, this expression implies that people will invest in additional education if they perceive that their marginal returns (d log y sx (S, x)/dS) are higher or if they face a lower discount rate. Freeman (1976) and subsequent authors (e.g., Topel 1997) have argued that teenagers use information on the current wage gap between recent college and high school graduates to gauge the size of their own future returns to schooling. Following this idea, we used information on the weekly earnings of full-time full-year workers in the March CPS to estimate the college-high school wage gap for men and women with three to seven years of postschooling experience. We refer to this wage gap (divided by 4) as the return to education for young workers in a given year.
Despite the symmetrical roles played by returns to education and interest rates in the human-capital-investment model, few previous studies have focused on the link between interest rates and schooling decisions. Part of the difficulty may be in finding a relevant real interest rate for students who are considering borrowing money to finance an additional year of schooling. Many existing student-loan programs use an interest rate that is linked to either the three-month Treasury-bill rate or the prime rate. The federally subsidized and unsubsidized Stafford loan programs and the Parent Loan for Undergraduate Students (PLUS) program both use an interest rate that is linked to the three-month Treasury-bill rate, while many private bank loans are linked to the prime rate. 38 Since these two rates move together very closely, we decided to use the prime rate as a nominal interest rate. We then subtracted the annual percentage change in the consumer price index to obtain a real interest rate. 39 Figure 9 .8 plots the return to college for young men, the real interest 37. Using the notation from sec. 9.2 above, assume that y(
38. The subsidized Stafford loans use an interest rate equal to the three-month Treasurybill rate plus 2.3 points. The PLUS program uses the Treasury-bill rate plus 3.1 points. A search of financial websites offering student loans suggests that many banks and similar institutions charge the prime rate plus a small premium.
39. We used the CPI-U-X1 for 1967-83 and the CPI-U for later years as a price index. Our real interest rate for year t is r(t) ϭ i(t) Ϫ 100 ϫ [P(t) Ϫ P(t Ϫ 1)]/P(t Ϫ 1), where i(t) is the annual average prime rate, and P(t) is the annual average CPI in year t. We experimented with several different inflation adjustments and found that the resulting real-interest-rate series all had roughly similar effects on enrollment. rate, and the college entry rates of male and female high school seniors over the period 1968-96. (The return to college for young women follows a path that is fairly similar to that for the return for men and is omitted in the interests of clarity.) The college entry rate of young men is strongly positively correlated with the return to college (correlation coefficient ϭ 0.80), while the correlation is a little weaker for young women (correlation ϭ 0.74). On the other hand, there is no obvious negative connection between college entry rates and real interest rates. Indeed, the steep rise in real interest rates between 1979 and 1982 coincided with a modest upturn in college entry rates. Table 9 .7 presents a series of simple regression models fit to annual data on the college entry rate (cols. 1-4) and the average enrollment rate of nineteen-to twenty-one-year-olds (cols. 5-8) for the period 1968-96. All the models include a linear trend and are fit separately by gender with gender-specific returns to education, the real interest rate, and aggregate cohort size as the other independent variables. The results in columns 1 and 5 confirm that college entry and enrollment rates are strongly related to changes in the average returns to college for young workers, even after controlling for trends. The models in columns 2 and 6 add our estimate of the real interest rate: this variable has a negative effect but is statistically insignificant in three of four cases. Although we do not show them in the table, we also fit a set of models that included the difference between the return to college and the real interest rate as an explanatory variable. This specification is motivated by an elementary version of the human-capital model that assumes linearly declining returns to education, a flat experience profile, and no tuition costs or earnings while in school (see eq. [3] above). Under these assumptions, the optimal schooling level for an individual is S ϭ (b Ϫ r)/k, where b is the individual's marginal return to education at the minimum level of schooling, and r is a person-specific interest rate. This model predicts that average schooling outcomes for a cohort will depend on the difference between the average return to education anticipated by the cohort and the average real interest rate faced by the cohort during the teen years. As suggested by the results in table 9.7, however, this specification fits much worse than one that simply ignores interest rates, so we decided to ignore real interest rates in the remainder of our analysis. We noted in the discussion of figure 9.7 above that the decline in college entry rates between the late 1960s and the late 1970s coincided with a rapid increase in the size of the college-age population. Moreover, the findings in tables 9.4-9.6 above confirm that larger cohorts at the state level are associated with lower college enrollment. The models in columns 3 and 7 of table 9.7 include the log of aggregate cohort size as an additional explanatory variable for aggregate enrollment trends. The inclusion of cohort size substantially reduces the size and estimated significance of the returns to college variable. In fact, in none of the four models in the table is the returns-to-college variable statistically significant once cohort size is included. A problem with the specifications, however, is that, in three of the cases, the estimated effect of log cohort size is substantially bigger (in magnitude) than the estimates obtained using state ϫ year data with unrestricted year effects. Indeed, in specifications not reported in the table that include only cohort size and a trend, the coefficient of log cohort size is about Ϫ0.50 in the models for male college entry and enrollment and about Ϫ0.25 in the models for female college entry and enrollment. These are two to four times bigger than the coefficients obtained in table 9.4 using state ϫ year data.
The facts that the aggregate models yield estimates of the cohort-size effect that are "too big" and that cohort size is actually a better predictor of enrollment trends than are changes in the returns to education are causes for concern. The root of the problem is that returns to college vary nationally: thus, any inferences must be based on aggregate time-series correlations over a relatively short sample period. 40 Unfortunately, given that March CPS data are available on a consistent basis only from 1968 40. There is some variation in returns to college across regions. However, an initial look at the data suggested that most of this is permanent. Moreover, recent college graduates are highly mobile, and it may be unwise to assume that college entry decisions are made only on the basis of local returns to college. on, we are unable to extend our estimates of the returns to education for young workers back in time. Thus, there is no way to use the data on completed educational attainment for earlier cohorts to build a longer sample of data on schooling decisions and returns to schooling observed at ages eighteen to twenty-one.
If one believes that estimates based on the variation in enrollment outcomes at the state level provide more reliable information on the causal effect of cohort size (as we do), then a valid approach is to impose the estimates from the disaggregated approach on the aggregate data. The results of this exercise are reported in columns 4 and 8 of table 9.7. Drawing on the results in table 9.4 above, we use an estimate of Ϫ0.12 as the effect of log cohort size on college entry and enrollment. The specifications for men yield estimates of the effect of the returns to college that are slightly smaller than the estimates from models that ignore cohort size, but not too different. In the models for women, on the other hand, the estimated effect of changing returns to college is substantially attenuated.
An important feature of the models in table 9.7 is the sharp discrepancy between the estimated trends for women versus men. For women, the estimated trend growth rates range from 6 to 7 percentage points per decade. This is fairly similar to the intercohort trend in college graduation rates for women born between 1920 and 1950 (6 percentage points per decade) and suggests that there was no permanent slowdown in the rate of growth of educational attainment for women. Rather, the relative stagnation of enrollment rates in the 1970s can be attributed to the temporary decline in the returns to college for young women coupled with a cohort-size effect. For men, on the other hand, the estimated trends are all negative and in the range of from Ϫ1 to Ϫ3 percentage points per decade. This range represents a substantial departure from the very strong intercohort trend in male college graduation rates among pre-1950 cohorts (7 percentage points per decade) and suggests that the dip in educational attainment among post-1950 cohorts is not simply a result of low returns to college in the 1970s but rather a combination of temporary factors (low returns to college and large cohort size) and a permanent trend shift. Table 9 .8 summarizes the implications of the models in table 9.7 for aggregate trends in college entry and enrollment over the period 1968-96. The upper panel of table 9.8 shows average college entry rates and collegeage enrollment rates in 1968, 1978, 1988, and 1996 for men and women along with contemporaneous values of the returns to college and cohort size. The middle panel of the table shows the ten-year changes in the variables. Of particular interest are the 1968-78 and 1978-88 changes. Over the period 1968-78, returns to college dropped, cohort size rose, male enrollment rates fell dramatically, and female enrollment rates were fairly stable. Over the period 1978-88, returns to college rebounded, cohort size shrunk, men's enrollment rates recovered somewhat, and women's enrollment rates grew rapidly. The bottom panel of the table shows the predicted changes in the schooling variables, changes based on the observed shifts in returns to college and cohort size and the coefficient estimates in columns 4 and 8 of table 9.7. The actual and predicted changes for men over the period 1968-88 track each other reasonably well. The correspondence is less obvious for women, although, if one takes account of a steady upward trend in female enrollment rates, the predicted and actual changes are fairly close. In particular, factoring in a 6 percentage point per decade upward trend in female college enrollment rates, female enrollment rates were predicted to rise 2-3 percent between 1968 and 1978 and 8-9 percent between 1978 and 1988. These are fairly similar to the actual changes. Over the period 1988-96, the models do less well in predicting the continuing rise in male enrollment but a better job in predicting changes for women.
The results presented in tables 9.7 and 9.8 point to two key conclusions. First, for women, changes in returns to education, coupled with cohortsize effects and a strong underlying upward trend, provide a relatively good model for enrollment trends for college-age youths over the period 1968-96. Moreover, the estimated trend is comparable to the intercohort trend in college completion rates for women born before 1950. Second, although changes in returns to education and cohort size also do a reasonably good job of predicting enrollment trends of young men over the period 1968-96, the underlying trend in college entry rates over this period is 0 or even slightly negative. By contrast, among cohorts born from 1920 to 1950, col- lege graduation rates rose by about 6 percentage points per decade. Thus, even after accounting for the effect of changes in returns to education and cohort size, the dramatic trend shift in the intercohort rate of growth of college graduation for men evident in figure 9.4B above is essentially unexplained.
Conclusions
This paper begins by documenting trends in enrollment rates over the past thirty years and trends in completed education for cohorts of U.S. children born from 1920 to 1965. Although earlier cohorts of children had rising enrollment rates and rising educational attainment, this trend stopped with the cohorts born after 1950, who began entering college in the late 1960s. The enrollment rate of eighteen-to twenty-four-year-old men declined sharply in the 1970s, while the rate for women stagnated, with the net effect that cohorts born from 1950 to 1965 experienced little or no net growth in educational attainment. Enrollment rates began to rise again in the early 1980s and have trended upward since then, but even today the fraction of male high school seniors who enter college immediately after graduation is not much higher than it was in 1968.
We then proceed to examine potential explanations for the slowdown in enrollment and educational attainment in the 1970s. Motivated by a human-capital-investment framework, we consider three sets of explanatory variables: individual-level variables such as family background and location; market-level variables such as local unemployment rates, state-level tuition costs, and local cohort size; and aggregate-level variables such as interest rates and the wage gap between recent college and high school graduates. An analysis of micro data from the General Social Survey suggests that improving family-background characteristics can explain some of the rising trend in educational attainment for cohorts born prior to 1950 but none of the post-1950 slowdown. Indeed, controlling for family background, the stagnant growth in educational attainment among later cohorts is even more of a puzzle. Next, we moved to an analysis of education outcomes at the state level, focusing on the effects of three key marketlevel variables: unemployment, tuition costs, and cohort size. We find that higher unemployment rates lead to a rise in high school completion rates while larger cohorts (at the state level) lead to lower college enrollment and completion. Cohort size moves in the right direction to help explain the slowdown in enrollment and completed education among post-1950 cohorts, but the size of the effect is small. In particular, our estimates from the state-level analysis imply that the size of the baby boom potentially accounts for about one-fifth of the national decline in enrollment rates over the 1970s.
Finally, in the third stage of our analysis, we examine the role of two purely aggregate variables: real interest rates and the college-high school wage gap for young workers. A simple time-series analysis suggests that college entry rates and college-age enrollment rates are positively correlated with the returns to college for young workers. A caveat to this conclusion is that enrollment rates are even more highly correlated with aggregate cohort size and that the latter dominates the former in a multivariate model. Nevertheless, if we impose the cohort-size effects estimated from our analysis of state-level enrollment, we find that models that include an underlying trend, cohort effects, and changes in the returns to education can explain the patterns of college entry and college-age enrollment observed over the period 1968-96 reasonably well. For women, the implied trends over the period 1968-96 are comparable to the intercohort trend in college graduation estimated for pre-1950 cohorts. For men, however, the implied trends over the period 1968-96 are 0 or slightly negative-much different than the steady upward trend in college graduation observed among pre-1950 cohorts.
In terms of "what happened" to college-age enrollment rates and educational attainment in the 1970s, the available evidence suggests different explanations for women and for men. For women, the slowdown in enrollment growth rates in the 1970s appears to have been a temporary phenomenon, driven by low returns to education and the size of the baby-boom cohort. For men, however, the slowdown seems to reflect a combination of adverse transitory shocks (a large cohort and low returns to education) coupled with a discrete downward trend shift. Unless the underlying trend can be restored, our findings point to a pessimistic view of future rises in educational attainment, at least for young men. In addition, the relatively slow growth in educational attainment for cohorts born in the 1950s and 1960s may well have an "echo effect" on those cohorts' children, slowing down the rate of growth of human capital in the U.S. economy for decades into the future.
